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(54) OPTICALLY ACTIVE GUANIDINE DERIVATIVE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a new compound useful as 
an asymmetric synthesis reagent capable of selectively producing 
an optically active compound in high yield. 

SOLUTION: This new compound is a compound of formula I (R1 and 
R2 are each an a Iky I; R3 is an (OH-contg.) aralkyl or heterocyclic 
ring; *, denotes an asymmetric carbon atom), e.g. 1,3-bis[(1S)-1- 
phenylethyl]-2-[(1S)-1- phenylethylimino]imidazolidine. The 
compound of formula I is obtained, for example, by reaction between 
a compound of formula II (Z is a halogen) {e.g. 2-chloro-1,3-bis 
[(1 S)-1-phenylethyl]imidazolinium chloride) and a primary amine of 
the formula H2N-R3 [e.g. (S)-a-phenethylamine] in the presence of 
a base such as triethylamine, wherein it is preferable that either the 
compound of formula II or the above primary amine is previously 
dissolved in a solvent such as methylene chloride and the other is 
gradually dripped into the resulting solution at room temperature or 
under cooling. 
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« <r)xr y v-t * D ft^WSft S c t £ ifi%fi«-r « t> ©T ft 5 o 

ftT^S. $fcg^p D pl?{i, -9-U Fv-T KoWfciP^K: [0 0 13] 

»*WtOftTtt, »Mffl£©ffiT*t»fc£"f*:* ' RtfR* 1*7 >V*frm**U c©3 5fff:L^t,© 
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[0003] c©*?^ mm. mm. mm, Assam fwm, i-zru&m. n-f^vm. 
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[0 0 0 4] ***fiK©«V^fc*«M&«Brt-*C»4» ft A4S» t-'vK'/Wk n-^T^lg, n-**** 

5^^-8SM^O§BT-ftSo IoTC©<fc9§*f n-Fx5/;l/g. n-b'Jf->;H> n-rh7r>/V 



[00 0 6] LfrLft*^ #MSJ*ffl^S£&^tt* oT^Ttil\ 

S^WfflTt&V^ttftJ^^aoTLSdftft, « [0 0 14] -ftiK (1) R T*^Jti577^ 

[0 0 0 7] Sfe, IHftXtt£1t#«¥8;*ffi^Ttt# ai~5Ofe(0tf!?J^), a-r7x;l/7;M^g 

<&gte#©#£B^u:g»*S:^tftt£*iT^3 (7^*;l/SttK*a 1 ~ 5 ©«.©##$ u-o 

;Mx;bg> r7x;l/x7-;i/gtf$?SU\ ZrcT^fr 
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(5) tt^FKifsJs^w-r*©"?, Rft. sft&on 

( i ) ^T^^n^o -r&fris, ma 
•r 5 >n=-vvwmfo ( 1 ) <d£{*es£js c rcti&m 

t**t«o-7i-*7**A75y (5) 
[0 0 2 3] (3) Ig3 

Ig3{±75FS5:jl7C-rSci:fc<feD^75> (8) 
fcfcS&STfi&S. StgRISB:, jItcSiJ (7) £LTzk 
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,tt)>r5x^i*ja (i 2) tfffenso ocr^sn 
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& < &©Ig 6 tcffl d *>T*t 3o 
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(10) ©#&TTElS#Lfcacfcfc<fcO#«E©^ 

7-->*yiift (D ft&~my^y a 

^f;i/7xi;v, \£Viyym<ommm&, m.m*vv 

fcffifflSnS-«75>*«£fcLTfflV»3CfcfcT# 
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[003 0] 

[003 1] 

[0 0 3 2] HigtfOl N- C (S) -l-7x-;H 
f-;W *nD7-feF75K©8!it 
Jg{b*^>2 o 0ml#{;:?tin7-tr?-;l/*n^-r F2 

0. 00 g (0. 1 8«ol) *««PU COtfrfcfltfTF 20 
(S) -7x^f;l/75y2 1. 4 3g(0. 1 8mo 
1) Rtf h'Jxf-;I/75y 1 7. 89g (0. 1 8mol) 

«E{fc£tt*3 2. 9 3 g OR* 

9 4%) ^tf /Co 

[OO3 3]gjg0«2 N- [ (S) - 1 -7i-;H 30 

- C (S) -l-7i-;Hf/W 7^77-feh 
75F©«Jfi 

h;Ux>3 OOml^fcN- ( (S) -l-7i-/Hf 
;V) ^DP7-bh75K3 2. 93 g(0: 1 7mo 
1) , (S) -0-7x^75^2 0. 17g 
(0. 1 7 iol) Rtf MJx^;|/75> 1 6. 8 4 g 
(0. 1 7mol) *to*7B*HtaH!ffl«EL;fc. ttTdtt, 

•7i»7kiSttTiJfem JtekSB^^^CATKjib 40 

3 1 g (lR*7 7%) £t#fc 0 

[0 0 3 4] 'H-NMR(CDCh) <5 : 1.37(3H,d, J=7.7Hz), 
1.43(3H,d,J=7.0Hz), 1.67(lH,bs).3.18(2H,s). 3.71(1 
H,q,J=7.0Hz), 5.11(lH.n). 7.23-7.43(8H.m) 

[OO3 5]S£I0"J3 N. N' -\£X C (S) -1- 
7i-;Hf;H xf-uys^SvcSit 
f h7t KD77y3 0 0ral^t7j<^{t:U^'7A7;U5 
x>?A7. 14g (18 8wl) RtfN- ((S)-l 
-7xx;Hf;W - C (S) -i-7i-;Hf;W 50 
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oict?2 5Btlfflina&Lfc. fifctftft, fi^*ffi«rti!SW- 
h U SATkSttffciBTU «7SRTOS*tti Life. 

Si LT$fcSS*S' U *y;Wny t-^77^- (g 
&: ^do*;I/A/^^;-W fcT«8U flBBftS 1 
MlO. 7 9 g 0R*6 4 %) f#fc„ 
[OO3 6]«i60»4 1. 3-k*X C (S) -1-7 

mt*1-\sy\ 1 Oml^tCN, N' -t*7. [ (S) -1 
-7x-;Vxf;W xf by->75yi 0. 79g(4 
0. 2 6mmol) Rtf F U x^;U7 5 > 8 . 13g (8 
0. 5 2mmol) £iPx.. fottTttfrXtfy 4 . 63g 
(4 0. 2 6ramol) ©^ffc^f-U^ OmliS?K*«>o < 
OfciTFU »7»Mfc3B$II8«8i*fcttfc, ^T'£ 

%e*LT»feisai 4. 6 i g ^i/»j*y;i/^n-7h 

^•77-f- (iS& : ^ddMA/^^/-;W {ct*S 
«L«8E<t&»*-l 0. 5 3 g OR* 8 4 %) f#fc„ 
[0 0 3 7] 'H-NMR(CDCb) 6 : 1 .53(6H,d,J=7.0Hz) , 
3.01-3.11(2H.m),3.26-3.39(2H,m), 6. 18(2H,q, J=7.0H 
z), 7.23-7.40(8H,m) 

[0 0 3 8] 2-^oa-l, 3-k*7> 

( (S) -l-7x-;Hf;H ^5^/Ux^A^D 
F©Sifi 

h;I/xyi 1 4b14*(C1. 3-lfX [ (S) - 1 -7x 

-)UL?-)i) - 2 -7-**v-r 5**vy s»s. 7 0 g 

(18. 3 9mmol) Rtf^tf U /l^P^ F2. 80 
g (2 2. 0 6mmol) £r2jPX 7 0°CT*2 4 B$Rl2inf& L 

£*£5. 1 1 g OR* 8 0%) f#fc:„ 
[0 0 3 9] 'H-NMR(CDCh) 8 : 1 .77(6H.d. J=7.0Hz) , 
3.89-3.97(2H.m) > 4.27-4.35(2H,iD), 5.33(2H,q,J=7.0H 
z), 7.31-7.45(8H,m), 

[OO4O]^fl£0!ll 1. 3-tfT. ( (1 S) -1- 
7x-Jl/Xf;H -2- C (1 S) -l-7x-/Hf 

&{tM-\syZ OmlffifC (S) -o-7xW75y 
0. 52g (4. 3 Ommol) Sl>*hUxf-;l/75>0. 
87 g (8. 6 0mmol) *}8JJ?U £©<*>£ 2 -^7PP 
- 1 . 3-bTx C (l S) - l -7x-;Hf;H 
^/•Jx7A^ci7^Kl. 50g (4. 30mmol)£ 

£ Lxmrcmmcj v7p m ^-^i^ta^m^ 

itWU -(v7oi^x-7^T*ft&Lfc„ f#e>n^m 
K^7;b7j'J14iiLfd^ ^{k^^u>T'tttBLrc 0 a 



(6) 



ZWmtGmZ 1 • 3 2 g (1R*7 7 %) tffco 
[0 0 4 1] to] o° =-152.10° (c=1.00,CHCh) 

IRv«» ** cm' :1640 

UVA«, nm:207.2(£ 34000) 
[0 0 4 2] 'H-NMRCCDCh) 5 : 1.34(6H,bs). 1.50(3 

H,d,J=6.6Hz), 2.73-2.8l(2H,m),2.85-2.92(2H,m), 4.9 

8(lH,q,J=6.6Hz), 5.33(2H,bs), 7.22-7.40(l5H,m) 
[0 0 4 3] " C-NMR(CDCh) 5M5.29. 28.13, 40.13, 

52.52, 55.55, 125.73, 126.17,126.82, 127.26, 127.9 10 

5, 128.17, 142.12, 149.13, 152.89 

MS(FAB):i/z=398(M+l') 

[0044] mmm2 1, 3-ex ( o s) -1- 

7x-;l/X^;l/] -2- [ (1 R) -1- 

«Mb^f-U>3 0«l4»K (R) - l- 
xf-;l/7^>l. 01 g (5. 9 Ommol) RlfbUxf- 
)]/75.yi. 1 9 g (1 1 . 8 lninol) £i§fl¥U C«D 
#fc2-*na-l. 3-t*X ((IS) - l-7x- 
;l/x^;W -Y5^/U-9i»^n9-f F2. 06g 20 
(5. 0 9mmoi) £'>*-f oinx, *7*Re l WHlt 

-g*£2. 1 6 g (IR*8 2%) 
[0 0 4 5] gu£:il4.9~115.2°C 
(a) =-312.22° (c=1.00,CHCL) 
IR v, 
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UVA- nm:225.6(e 94800), 283.2( £ 8000) 
[0 0 4 6] 'H-NMR(CDC1 3 ) 5 : 1.43(6H,d,J=7.1Hz), 

1.60(3H,d,J=6.2Hz),2.63-2.99(4H,m), 5.67(lH,q,J=6. 

2Hz), 7. 17-7. 22(10H,m), 7. 37-7.51 (3H,m), 7.67(lH,d, 30 

J=8.lHz), 7.81(lH,d,J=7.7Hz),8.04(lH,d,J=7.lHz), 

8.22(lH,d,J=8.3Hz) 
[0 0 4 7] " C-NHR(CDCh) 5:16.09. 27.67, 40.25, 

52.61, 123.16, 123.37,124.91, 125.40, 125.86, 126. 

46, 126.81, 127.25, 127.99, 128.83 

130.36, 133.90, 144.82, 153.38 
[0 0 4 8]£»W3 1. 3-e* ( (1 S) -1- 
7iz;Vzf;W -2- ( (1R) -\-«Z'i?A>-2 

m{t*i-uy2 0umc (r) -7i-;V77-/-;i/ 40 

0. 65g (4. 30mmol) Rtf h UX^;P75>0. 
87g (8. 60mmol) «iS*L> C©*fc2-*DU 
-l, 3-e* C (l S) -l-7x^Hf;W -f5 
^/'J-^^07-fFl. 50g (4. SOmmol)^ 
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[0049] i&mteWn 

(a) • " =-109.08° (c=1.00,CHCh) 
IRv», cm' : 1635 
UVA™ ,t0 " nm:208.0(£ 30000) 

[0 0 5 0] 'H-NMR(CDCh) 5 : 1.22(3H,d,J=6.6Hz), 
1.43(3H,d,J=7.lHz).2.63(lH,dd,J=8.3 and 13.5Hz), 
2.96-3.04(2H,m),3.10(lH,dd,J=6.0 and 13.5Hz), 3.56 
-3.63(2H,m).3.98(lH,dd,J=6.1 and 8.1Hz), 4.12(1H, 
t,J=8.lHz).5.23(lH,q,J=7.1Hz), 5.33(lH,bs). 7.17- 
7.3l(l5H,m) 

[0 0 5 1] 13 C-HMR(CDCh) 5 :17.10, 24.15, 42.42, 
44.41, 46.79, 55.10, 57.99,65.13, 71.89, 126.51, 1 
26.78, 126.94, 127.20, 128.19, 128.29,128.36, 128. 
46, 129.44, 138.24, 141.19, 145.56, 161.78 
MS(FAB):i/z=428(M+l*) 

[0 0 5 2]»4 1. ( (1 S) -1- 

7xx;Uxf-;W -2- (4-eUS>;W3/) 75^ 

yyz/yomm 

^DDt>;l/A2 0nlfflC4-7^y VfU^>2 0 Omg 
(2. 1 Ommol) fttf h U x*;W 5 > 4 2 Omg (4. 
20mmol) «igJ*U C©*IC2-*nn- 1 ; 3-1? 
X ( (1 S) -l-7x-;H^) ^5^7Ux^A 
•^D-77 K6 1 Omg ( 1 . 7 5mmol) ^STollP^., 

CTitistM. 5B*ia»#*!£«-;fc. &TFs 

m 1 fcI5«0*^*ff^«fBfl:^**4 2 Omg (IR*6 

5%) mtco 

[0053] mmmm 

(a) d 25 =-165.88° (c=1.00,CHCl 3 ) 
IRv. cm" :1615, 1585 



UVA. 



nm:207.2(e 22900), 296. 8( e 16000) 



[0 0 5 4] 'H-NMR(CDCl3) 5 : 1 .43(6H,d,J=7.1Hz), 
2.88-3.0l(2H,m),3.16-3.28(2H,m), 5.16(2H,q,J=7.lH 
z), 6.78(2H,dd,J=1.5 and 4.8Hz),7.24-7.36(10H,m), 
8.Z6(2H,dd,J=1.5 and 4.8Hz), 

[0 0 5 5] 13 C-NMR(CDCh) 5:15.24, 39.47, 51.97, 
116.44, 127.20, 127.54,128.51, 140.03, 149.44, 15 
6.15, 158.04 

[0056] #s£0( *;i/3yox#*3/{bsas 

[0 0 5 7] 
[ffc5] 



4 - x h * 

' 11 



0 




+ t-BuOOH 



[0 0 5 8] h;Vxyi OmUC t -7i-)l>^— K 
1 9 2mg (7 0%, 1 . 4 9mmol) S:jg8¥U MtKIcSK 
•f Y U >7 i^Snxitiif- 3 C £ fc J: D L/c 0 
jS^*;l/n>3 lmg (0. 1 5mmol) &t>* 1 , 3-tT 
7. C (l S) -l -7i-;Vxf« -2- C (l S) 
- l-7i-;l/Xf;W5/) Y5^/'J^12ig 20 

(3X 1 O" 5 mol) 4^HJti$Lfc. # 



$#HS 2000-1 98774 
12 




n-^*-9-^/»ttxf-;l/) fcT««U 1. 3-^7 
i^-2, 3-X3tf*->- 1 - fus^S y%3mgm 
tc a £<Dfl:£tl£HPLC##r (*7A: CHIRAL 
CEL OD, : n-^-9"> : -YV^a/V- 

;I/=4 0 : 1) Lfc:i:o5 2 S, 3R : 2R, 3 S<Dtt 
B60 : 4 Of^^fto 



THIS PAGE BLANK (uspto) 



